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Remarks 

In response to the non final Office Action mailed 25 June 2002, the present application 
has been carefully reviewed and amended. Entry of the present amendment and reconsideration 
of the application is respectfully requested. 

Claim Objections 
Claim 16 

Claim 16 has been amended to delete the recitation of "of* in line 9 of the claim. 

Rejections Under 35 U.S.C. SI 02 

Claims 2-5, 9-13, 15-1 9 and 22-42 stand rejected under 35 U.S.C. §102(b) as being 
anticipated by Vogel, et al,, U,S. Patent No. 4,957,110 (Vogel), 

Examiner Szmal rehej> upon Vogel to disclose in relevant part "a catheter having a 
stenosis reducing member; a port for introducing a blood property change; sensors that provide a 
signal as claimed ... see Col. 8, Lines 24-66 and Col. 9, Lines 5-47.** [Paper 19, Page 2] 

The inventive aspect of Vogel is a guidewire having electrodes for measuring blood flow 
and vessel cross section. The guidewire of Vogel does not include a stenosis reducing member ^ 
nor a port for introducing a blood property change. Rather, Vogel merely discloses a proximal ^ 
electrode 22 and a distal elect j ode 20 along a guidewire 10. Specifically, Vogel is directed to a 
small diameter, steerable guidewire that is provided with a pair of electrodes for measuring 
vessel cross-section and coronary blood flow. (Col. 1, Lines 10-12) 
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Examiner Szmal assens Vogel discloses each of the limitations of ttie present claims, 

citing Col. 8, Lines 24-66 and Col. 9, Lines 5-47. 
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Vogel does not disclose a dilatation catheter having a blood ptxiperty sensor The Vogel 
guidewixe is recited as being used in conjunction with a dilatation catheter of U.S. Patent No. 
4,545,390. The Vogel guidewire is slideably received within a lumen of the dilatation catheter. 
That is, the Vogel guidewire cm be used in cooperation with a dilatation catheter, wherein the 
dilatation catheter is described in U,S. Patent No. 4,545,390. (Col. 8, Lines 24-30) A cross 
section of the dilatation catheter in U,S. Patent No, 4,545,390 is: 




^16 



^(7 



where reference I2is the dilatation catheter of the '390 patent and reference 18 is the 
Vogel guidewire. 

The dilatation cathetei' 12 of the '390 patent includes the stenosis reducing member and 
main lumen 16, and is used in combination with the separate and independent Vogel guidewire, 
wherein the Vogel guidewire includes the electrodes for measuring a blood parameter The 
Vogel guidewire does not include a stenosis reducing member and the dilatation catheter does 
not include a sensor. 

Vogel states the guidewire 10 axially extends and travels through the main lumen of a 
separate and independent dilatation catheter. That is, the guidewire is axially (longitudinally) 
translatable relative to the dilatation catheter* 

Specifically, Vogel states. 

As 

the surncsfs or obstruction is approached, the guidewire 
45 is advanced independently of the dilatation catheter in 
order to locale the guidewke with a high degree of 
precision with respect to the stenosis. 

Vogel expressly requires and employs the sensors of the guidewire to move relative to 
and ind^endentiy of the dilaiation catheter and thus die stenosis reducing member. 
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In fact, the Vogel continues. 

The guidewire is 

advanced to the stenosed region by a combination of 
pushing and rotation or steering of its proximal end. 

After a measurement of the vessel has been taken, the dilatation catheter is then again 
moved relative to the guidewtre. Specifically, 

55 Then, the 

dilatation catheter is advanced over the guidewire until 
the balloon is located within the obstruction 

F\irther> Vogel actually translates the dilatation (balloon) catheter relative to the 
electrodes after the dilatation procedures. 

60 After the dilatation 

proceiLure bos been completed^ the balloon catheter is 
withdrawn, at least partially, and the electrodes 20 and 
22 are again positioned in the stenosed region. 

Therefore, Vogel requires relative movement between the electrodes of the guidewire and 
the dilatation catheter. 

Claims 9-14 

Independent Claim 9 jecites in part "a catheter body having a stenosis reducing member . 
. . a port in the catheter body . . . and a sensor affixed to the catheter body . . » " 

As set forth in the prior discussion of Vogel, the catheter body employed in Vogel does 
not include a sensor, but ratht r the steerable guidewiie that is disposed for axial translation 
within and along the catheter includes the sensors. Tl:ierefore, Vogel does not disclose a sensor 
^^^^affixed to a catheter body, wherein the catheter body has a stenosis reducing member. 

The absence of this luaitation precludes Vogel from sustaining the rejection of Claim 9 
under 35 U.S.C. § 102. As CLums 10-15 depend from Claim 9 and include all limitations 
thereof, these claims are also in condition for allowance. 
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Claim 15 

Independent Claim 15 recites in part a "catheter having means for performing a vascular 
corrective procedure, a diluti* m indicator port and a . . . downstream sensor a fixed distance from 
the indicator port ..." 

As the assembly desca ibed in Vogel requires and employs a stenosis reducing member 
and dilution indicator port bemg longitudinally (axially) moveable relative to the sensor of the 
steerable guidewire, the abovo recited limitation is not present in Vogel and in fact is expressly 
contrary to Vogel. Therefore, ^plicant respectfully submits Claim 15 is in condition for 
allowance. As Claim 38 depends from Claim 15, and includes all the limitations thereof, Claim 
38 is also in condition for allc»wance. 

Claim 16 

Independent Claim 16 recites in part "introducing a first change in a blood property in a 
blood flow outside the catheter at a fixed distance from the blood property sensor*" [emphasis 
added] 

The blood property sensor of Vogel is disposed on the steerable guidewire and the port 
for introducing a dilution indiiiator is through the terminal eiad of the separate and axially 
translatable dilatation cathetei . Thus, there can be no introducing a first change in the blood 
property in the blood flow ouiside the catheter at a fixed distance from the blood property sensor. 

As this limitation is absent from the cited reference, applicant respectfully submits 
Claims 16 is in condition for Jillowance, 

As Claims 17, 18, 39 imd 40 depend from Claim 16 and include all limitations thereof, 
these claims are also believed in condition for allowance. 

Claim 19 

Independent Claim 19 recites in part "inserting a catheter into a vessel. . . employing the 
catheter to perform a vascular correction in the vessel . . . detecting passage of the first blood 
property change passed a downstream sensor on (he catheter ..." 
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That is. Claim 19 recites a catheter that perfonns the vascular correction and has a sensor 
on the catheter for detecting ))assage of the first blood property change. 

As Vogel employs a steerable guidewire to detect passage of a blood property change and 
the separate and axially translatable dilatation catheter is used to perform the angioplasty, 
^plicant respectfully submit-i Claim 19 is in condition for allowance. As Claim 41 depends 
from Claim 19 and includes tA\ the limitations thereof, claim 41 is also in condition for 
allowance. 

Claim 22 

Independent Claim 27 recites in part, ''a catheter . , . and a blood parameter sensor 
connected to the catheter and spaced a fixed distance from the blood parameter altering section." 

That is, the sensor and blood parameter altering section are spaced a fixed distance apart. 

In contrast, the assemijly of Vogel employs and requires sensors on a steerable guidewire 
which is axially translatable relative to the dilatation catheter having the indicator dilution port. 

Therefore, the absence of this limitations precludes the cited reference from sustaining 
rejection under 35 US.C §1(>2. 

As Claims 23-24 dept nd &om Claim 22 and include all limitations thereof, these claims 
are also believed in condition for allowance. 

Claim 25 

Independent Claim 25 recites in part, *'lacating a blood parameter sensors a fixed distance 
downstream of the altering section." 

As Vogel requires a V:uiable and adjusuble distance between the steerable guidewire and 
the balloon of the dilatation catheter, this limiiation is absent from the cited reference. The 
absence of this limitation preidudes Vogel from sustaining the rejection under 35 U.S.C. §102. 

As Claims 26-29 and 42 depend from Claim 25 and include all limitations thereof, these 
claims are also in condition fur allowance. 
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Claim 34 

Independent Claim 34 recites in part, *'an elongate catheter having a stenosis reducing 
member, a blood property chitnge port . » . and a downstream sensor affixed to the catheter. 

The recited sensor affixed to the catheter (which includes a stenosis reducing member) is 
contrary to Vogel Therefore, ^plicant respectfully submits Claim 34 is in condition for 
allowance. As Claims 2-6,30-33 and 36 depend from Claim 34 and include all limitations 
thereof these claims are also believed in condition for allowance. 

Claim 35 

Independent Claim 35 recites in part, *'a catheter having means for increasing the 
effective size of a portion of x'ascular passage . . . and a downstream blood property sensor 
affixed to the catheter " 

As Vogel does not disclose or suggest a blood property sensor affixed to a catheter 
having a means for increasing the effective size of a portion of the vascular passage, Claim 35 is 
in condition for allowance. 

As Claims 37 depends &om Claim 35 and includes all limitations thereof, this claim is 
also in condition for allowance. 
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Therefore, applicant respectfully submits all the pending claims. Claims 2-6, 9-19 and 
22-42 are in condition for allowance and such action is earnestly solicited. If, however. 
Examiner Szmal feels that any fUrther issues remain, he is cordially invited to call the 
undersigned so that such matters can be promptly resolved* 



Respectfully submitted, 



^lianB^ 
Haeteb, Sbcbest <fe Emery t^t^f 
1600 Bausch & Lomb Place 
Rochester, New York 14604 



Date: November 19, 2002 
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Version with markings showing changrs 

In the Claims; 

Claim 1. (Previously c ancelled). 

2. {Previously Once ^fVmeaded) The apparatus of Claim 34, wherein one of 
the sensor and the catheter is configured to locate the sensor with respect to the 
vessel to minimize wall effecis, 

3. (Previously Once Amended) The apparatus of Claim 34, further 
comprising a controller operably connected to the sensor to calculate a flow rate 
corresponding to the signal from the downstream sensor, 

4. {Previously Once Amended) The apparatus of Claim 34, wherein the 
blood property change port includes an aperture for introducing a blood property 
variant. 

5. {Previously Once Amended) The apparatus of Claim 34, wherein the 
blood property change port and the sensor are spaced by a sufficient distance to 
substantially mix a dilution indicator introduced through the port and the blood 
flow. 

6. {Previously Once Amended) The apparatus of Claim 34, wherein the 
blood property change port includes one of a heat sink and a heat source for 
creating a local temperature gi-adient. 

9. (Thrice Amended) \ stenosis reducing catheter, comprising: 

(a) a catheter body hz.\ ing a stenosis reducing member selectively actuatable 
to reduce stenosis in a vessel; 

(b) a port in the cathet«T body for inducing a blood property change to blood 
flowing external to the stenosjs reducing catheter; and 

(c) a sensor affRxed to the catheter body and spaced from the blood property 
change port for providing a si ijnal conesponding to a change in a blood property 
external to the stenosis reducijig catheter, the signal corresponding to a relationship 
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is an area under a dilution cuj ve. 

10. The catheter of Claim 9, wherein one of the sensor and the catheter is 
configured to locate the sensor with respect to the vessel to minimize wall effects. 

1 1 . (Previously Once Amended) The catheter of Claim 9, further 
comprising a controller operably connected to the sensor to calculate the flow rate 
corresponding to the signal from the downstream sensor. 

12. The catheter of Claim 9, wherein the port includes an aperture for 
introducing a blood property x'ariant. 

13. The catheter of Claim 9, wherein the blood property change port and the 
sensor are spaced by a sufGcii ait distance to substantially mix a dilation indicator 
introduced through the port and the blood flow, 

14. The catheter of Claim 9, wherein the port includes one of a heat sink 
and a beat source for creating a local temperature gradient, 

15. (Fourthly Amended) An apparatus for determining blood flow, 
comprising: 

(a) a dilution indicator source; 

(b) a catheter connectable to the dilution indicator source, the catheter 
having means for performing a vascular corrective procedure, a dilution indicator 
port for passing a dilution indicator therethrough to pass from the catheter and a 
downstream sensor a fixed distance from the indicator port for producing a signal 
corresponding to passage of tl»e dilution indicator external to the catheter; and 

(c) a controller connected to the dilution indicator source and the sensor for 
calculating a blood flow in res^ponse to the signal from the sensor, the controller 



of flow rate = 



V 



when V is the volume of indicator introduced and 




selected to calculate the blood flow corresponding to 




where V is the 



volume of indicator introduce* I and 




is an area under a dilution curve, 
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16. (Fourthly Amended) A method for quantitatively measuring a reduced 
stenosis induced flow change . comprising: 

(a) inserting a cathett r and a blood property sensor into a vessel having a 
blood flow corresponding to ihe stenosis; 

(b) introducing a firsi change in a blood property in a blood flow outside the 
cathete r at a fixed distance fin >m the blood property sensor and upstream of the 
blood property sensor; 

(c) detecting passage of the first change in the blood property at the blood 
property sensor; 

(d) reducing the sten(»sis [of] in the vessel; 

(e) introducing a sec<»nd change in the blood property upstream of the 

sensor; 

(f) detecting passage of the second change in the blood property at tlie 
blood property sensor; and 

(g) determining a change in blood flow corresponding to (i) the detected 
passage of the first change in the blood property; (ii) the second change in the blood 

V 

it 



property; and . , , — where V is the volume of indicator introduced and \C{t)dt 
\c{t)di J 



is an area under a dilution cui ve. 

17. (Once Amended) Hie method of Claim 16, wherein inserting a catheter 
and a blood property sensor ii ito a vessel includes inserting a first catheter having a 
stenosis reducing member and a second catheter having the blood property sensor^ 
the first catheter tlie second catheter being connected to locate the blood 
property sensor at a fixed loci i tion relative to the stenosis reducing member . 

18. The method of GLiim 16, wherein inserting a catheter and a blood 
property sensor into a vessel includes inserting a catheter having a stenosis reducing 
member and the blood property sensor. 

19. {Previously Thric.^. Amended) A method of monitoring blood flow 
during a vascular corrective procedure, comprising: 

(a) inserting a catheter into a vessel; 

(b) employing the catheter to perform a vascular correction in the vessel; 
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(c) introducing a first blood property change into a blood flow outside the 
catheter, 

(d) detecting passage of the first blood property change past a downstream 
sensor on the catheter, and 

(e) calculating the blc^od flow in response to the change in blood property 

y 

and passage of the blood property past the downstream sensor, and ^ where 

jC{t)dt 

V is the volume of indicator introduced and jC(t)dt is an area under a dilution 
curve. 

22. (Thrice Amended ) An apparatus for determining an intra-procedural 
blood flow in a corrective procedure, comprising: 

(a) a catheter; 

(b) a blood parametei altering section on the catheter located to alter a 
blood parameter external to tlie catheter; 

(c) means for effecting the corrective procedure; and 

(d) a blood parameter sensor connected to the catheter and spaced a fixed 
distance from the blood parameter altering section to sense the altered blood 
parameter external to the catheter and provide a signal for determining a blood flow 

y 

corresponding to . • - where V is the volume of indicator introduced and 

jc{t)dt 



jC(t)dl is an area under a diJution curve. 



23. The apparatus of Claim 22, wherein the blood altering section includes 
one of a port and a temperatuj e gradient generator. 

24. The apparatus of Claim 22, further comprising a controller cormectable 
to the altering section and the blood parameter sensor to calculate the blood flow. 

25. (Thrice Amended) A method of monitoring a stenosis reducing 
procedure in a vessel, comprising: 

(a) locatijig a blood p;irameter altering section in the vessel to alter a blood 
parameter in a blood flow contacting the vessel; 
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(b) locating a blood parameter sensor a fixed distance downstream of the 
altering section; 

(c) performing the st< nosis reducing procedure; and 

(d) determining a blood flow in response to a passage of an altered blood 
property past the blood parameter sensor, the detemiined blood flow corresponding 




where V is the volume of indicator introduced and \C(t)dt is an area 



under a dilution curve. 

26. The method of Claim 25, wherein performing the stenosis reducing 
procedure includes angioplasty. 

27. The method of Claim 25, further comprising locating the blood 
parameter sensor to reduce wall effects from the vessel. 

28. The method of Cliim 25, lurther comprising rotating the blood 
parameter sensor with respect to the vessel to reduce wall effects from the vessel. 

29. The method of Cldm 25, further comprising locating a plurality of 
blood parameter sensors in tho vessel. 

30. (Previously Once Amended) The ^aratus of Claim 34, wherein the 
sensor detects changes in one of electrical impedance and electrical resistance, 

31. {Previously Once - Vmended) The apparaais of Claim 34, wherein the 
sensor detects one of an optical, thermal, electrical, chemical or physical property of 
the blood. 

32. The catheter of Claim 35, wherein the sensor detects changes in one of 
electrical impedance and elecirical resistance. 

33. The catheter of Claim 35, wherein the sensor detects one of an optical, 
thermal, electrical, chemical or physical property of the blood, 

34. (Twice Amended) An apparatus for determining a blood flow in a 
vessel, comprising: 

(a) an elongate catheti t ha ving a stenosis reducing member, a blood 
property change port located to alter a blood property outside the catheter and a 
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downstream sensor affixed to the catheter and spaced from the port for producing a 
signal corresponding to the blood property in a blood flow in the vessel, and the 

V 

correspondence relates blood flow to = . , ^ — where V is the volume of indicator 

introduced and jc(t)di is an area imder a dilution curve. 

35, (Twice Amended) An apparatus for determining blood flow in a 
vascular passage, comprising: 

(a) a catheter having means for increasing the effective size of a portion of 
the vascular passage, the catheter including a dilution indicator introduction port 
and a downstream blood property sensor affixed to the catheter : and 

(b) a controller operably connected to the blood property sensor for 

calculating a blood flow through the vascular passage corresponding to a signal 

from the blood property sensor and corresponding to the relation 
y 

AF = -7 where AF con esponds to tlie blood flow, V is a volume of indicator 

\C{t)dt 

introduced and \c(t)dt is thu area under a dilution curve. 

36. (Previously New) The apparatus of Claim 34, wherein the volume of 
indicator introduced is one of a bolus and a constant infusion. 

37. (Previously New) The apparatus of Claim 35, wherein the volume of 
indicator introduced is one oi a bolus and a constant infusion. 

38. (Previously New) The apparatus of Claim i 5, wherein the dilution 
indicator source is selected to introduce one of a bolus injection and a constant 
infusion. 

39, (Previously New) The method of Claim 16, wherein introducing the first 
change in the blood property includes introducing one of a bolus injection and a 
constant infusion. 

40, (Previously New) The method of Claim 16, wherein introducing the 
second change in the blood p) operty includes introducing one of a bolus injection 
and a constant infusion. 
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4 1 . {Previously New) The method of Claim 1 9, wherein introducing the 
first blood property change includes introducing one of a bolus injection and a 
constant infusion. 

42. (Previously New) The method of Claim 25, further comprising altering 
the blood property by intrcduoing one of a bolus injection and a constant infusion, 

43. (New) A catheter comprising: 

(a) an elongate cathett r body having an inflation lumen and an indicator 
lumen, the indicator lumen including a lateral exit port located along a side of the 
catheter body; 

(b) an inflatable ballonn fluidly connected to the inflation lumen; and 

(c) a dilution sensor fiicedly connected to the catheter body at a location 
spaced from the exit port. 
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